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Swift Instruments

y-ray Position - 2 arcmin

T<10 sec

Burst Alert Telescope (BAT)
15-350keV (15-150 keV imaging)
0.5 m? detector area (CdZnTe)
1.4 st FoV

X-Ray Telescope (XRT)
0.2-10keV
120 cm? effective area
18 arcsec PSF

UV/Optical Telescope (UVOT)
170-700 (white) nm
30 cm Ritchey-Chrétien folded optics
6 color filters, 2 GRISMs
1.9 arcsec PSF
17 arcmin FOV
22nd mag sensitivity (1000 sec)

X-ray Position - 2 arcsec

7<90 sec
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513 GRBs 165 Redshifts
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add SFR
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513 GRBs
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513 GRBs 165 Redshifts
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flux density (1078 erg s™" cm™? A™)

Swift High-z GRBs
GRB 050505 z=4.3

2 i 1 | Z GRB Optical Brightness
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High-z Fraction Predictions
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GRB Prompt Spectra

"Typical" Prompt GRB Spectrum
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GRB Afterglow Spectrum

afterglow with
synchrotron fit
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GRB 060218:

Prompt emission
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GRB + Hypernova
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GRB 100316D: GRB + Hypernova

Highest velocity SN Ibc

GRB duration > 12 minutes

3 _2ERREREED ARREPASEE
_ ~ /\ SN 1998bw ]
z =0.059 « s0f O SN 2002ap
Z ¥ SN 2006aj ]
SN 2010bh SN Ib/c g I ﬂ?\ @ SNV ~0100h 1
T 0t ¥, -
E.. =6 x 10¥ erg underluminous 2 [ o §
= S %%& :
s 20F O i .
&  O. E
HST Image z ‘Dﬁ LA A
i _10__ k_#.@ ﬂ\‘.-"\ E
R : A
= i O
2 Ob o b e e e ]
0 5 10 15 20 25 30

Rest frame days after explosion

Chornock et al. 2010

New paper on
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squelched jet off-axis view
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magnetar engine
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Short GRB Statistics with Swift
* 52 detected by BAT
*41 X-ray, 17 optical
* 11 firm redshifts

- BAT -
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Types of S-GRB
Lightcurves

Extended Emission - 25%

GRB 050724
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SGR 1806-20 Giant Flare “

A
27 Dec 2004
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Could appear as short burst from an external galaxy to ~30 Mpc

No nearby galaxy in ~40 well-localized burst error boxes implies
< ~2% short burst population
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Short GRB Redshifts
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Count Rate (ct/s)

Achromatic Jet Break - GRB 060526
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Jet Breaks in Swift Era
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GRB060206
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b  Many GRBs do not show jet breaks
* Other cases have optical and X-ray
f \\m breaks not coincident.
R N e B * Complex shape of afterglow lightcurves

of 1 .
b makes jet break hard to find
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GRB Opening Angle

Opening Angle (deg)

* Jlong GRBs
e short GRBs
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VLT / X-Shooter GRB 090313 300 - 2500 nm R =4000 - 14000
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